(Received 14 November 1949) There is no consensus about the part played by the germinal epithelium in oogenesis, nor is it established beyond dispute that oocytes continue to be produced throughout the reproductive life of an animal. Those, and to-day they are in the majority, who hold this latter view and who may, or may not, believe that germ cells are produced by the germinal epithelium, also as a rule maintain that oogenesis varies in intensity with the phases of the oestrous cycle. Allen [1923] made this point on the basis of counts of mitoses in the germinal epithelium of mice, and came to the same conclusion in further experiments [Allen & Creadick, 1937] , in which the animals were injected with colchicine before death\p=m-\a procedure which arrests mitoses at the metaphase stage. Similar experiments and similar observations have been reported by Bullough [1942a] . Neither of these authors, however, estimated the total number of primordial and other follicles in the ovaries of the animals they studied, nor does their work demonstrate the intervening cellular changes between dividing cells in the germinal epithelium and fully formed egg cells. Evans & Swezy [1931] also believe that oogénesis varies in intensity with the phases of the cycle, their conclusion being based not on estimates of the rate of proliferation in the germinal epithelium, but on a qualitative estimation (not a count) of the number of oocytes in the ovaries of the 200 rats they examined, as well as on corresponding estimates for the guinea-pig, dog, cat, monkey and man.
These four studies are representative of many more which have led to the same conclusion [see Pincus, 1936] . They fall short, however, of the necessary proof because (1) the relationship between the mitotic activity of the germinal epithelium and oogénesis has never been unequivocally demonstrated and (2) the work has not been quantitatively controlled. Difficulty inevitably arises in studies of this kind in so far as variation in the number of young follicles undergoing growth during the proliferative phase of the cycle may be taken to imply variations in the total number of primordial and other follicles within the whole ovary. It would be perfectly reasonable to suppose that the first could vary systematically with the oestrous cycle without the second being in any way affected.
The general view that the number of oocytes in an ovary varies systematically with the phases of the cycle is associated with a second belief that the rate of atresia also fluctuates temporally, becoming more intense as ovulation approaches [Evans & Swezy, 1931] . This view is supported by the work of Engle [1927] , who showed by a count of pseudo-maturation spindles and atretic follicles with more than two layers of granulosa cells that follicular destruction in mice is at its highest during the first day of dioestrus, and at its lowest on the second day. Once again it becomes necessary to differentiate between the frequency of degeneration in the total number of oocytes in an ovary, and atresia occurring in those young follicles which undergo a wave of development in the pre-ovulatory period. It Fisher's ¿-test [1946] between pairs of means and between pairs of variances show that there are no statistically significant differences between any of the six stages, a value of of less than or equal to 0-02 being regarded as significant.
The conclusion derived from this series of ¿-tests has been examined by an analysis of variance which, it was hoped, would show whether or not significant differences would emerge between the oocyte numbers for different stages if account were taken of (a) variance due to difference between litters, and (b) variance due to age. Table 2 gives the results of these calculations, and shows :
( 1 ) The variance due to differences in the total number of follicles in rats at different stages of the oestrous cycle is not significantly greater than that observed in rats at the same stage of the cycle.
(2) Older rats have significantly fewer follicles than young ones within the range of 60-262 days studied.
(3) If the variance due to age is eliminated, conclusion (1) still holds true. (b) The contribution of counting error to the total variance is extremely small. The standard deviation for the fourteen replicate counts amounted to ± 223 follicles. This series includes two replicates deliberately made on poor histological preparations, so as to maximize any possible counting error. If these two replicates are omitted from the computation, the standard deviation for the remaining twelve is ±116. The repeat counts tend to be larger than the original count but the difference is not significant (P < 0-1 > 0-05).
Since no more than some six studies appear to have been made in which the total number of oocytes in rodent ovaries has been counted, it is of interest to observe that the order of magnitude of our total counts is similar to that obtained by Arai [1920] for rats--in spite of obvious differences in the strains of animals used in the two investigations. Corresponding figures for equivalent age groups in the two series are given in Table 3 .
Estimates of the number of atretic oocytes at various stages of the cycle are subject to considerable variation since the diagnosis of atresia depends upon qualitative judgement. No two observers can be relied upon to obtain identical counts, nor will one observer do so on successive examinations of the same specimen. In the present study (Table 4) it was found that the mean square of the differences between the estimated percentages of normal follicles in fourteen replicate counts exceeds that of the differences between the estimated percentages of normal follicles in right and left ovaries. The ratio of the two gives a value well above 0-05, and the difference cannot be regarded as significant. A corresponding comparison shows that the mean square for differences in replicate counts is also greater than that due to differences between litter-mates, but again the difference is not significant. It emphasizes, however, the importance of the qualitative factor, and shows that the diagnosis of atresia is far from certain. The difficulty is mainly in recognizing the first stages of the process. (Tables 6 and 7) has been made for the counts of all oocytes surrounded by at least two layers of granulosa cells. Table 5 shows the total number and the number of normal large follicles counted on every eleventh section of each ovary studied. Tables 5, 6 and 7 show that :
( 1 ) There is no significant difference between any two mean counts of total follicles at different stages of the cycle.
(2) There is a significant difference between the means of normal follicles in early (3) The variances of the total number of follicles and of the number of normal follicles are greater between unrelated rats of different age than between litter-mates.
(4) The mean square of the differences between replicate counts of normal oocytes is of the same order as that due to differences between right and left ovaries and between litter-mates. Experimental error, as revealed by replicate counts, was negligible in the counting of all group III-VI follicles. [Stein & Allen, 1942] and in the mouse [Bullough, 1942Ò] , in both of which it is stated to stimulate proliferation of the germinal epithelium. On the other hand, Vincent & Domfeld [1948] hold that ribonucleic acid stimulates the growth of large cells in the hilus of the immature rat ovary, which they consider to be the focal point of oogénesis. Our own observations do not disprove either possibility, but they suggest that the result of such stimulation cannot be measured by comparing the total number of oocytes in the ovary. A corresponding conclusion applies also to the suggestion that the frequency of degeneration of oocytes and follicles fluctuates with the oestrous cycle [Evans & Swezy, 1931] and to the implication that a high rate of atresia, which has been reported in the middle of the oestrous cycle, is due to oestrogen.
It is possible that the conclusions derived from the present investigation also relate to other mammalian species which release a number of ova at a single ovulation, but this likelihood needs to be checked by direct inquiry. On the other hand, it is im¬ probable that our observations on atresia would apply to those species in which only a single ovum is liberated at an ovulation. As in species which liberate numerous ova, the pre-ovulatory phase of the cycle of those which only liberate one is believed to be associated with growth in a number of follicles, of which all except one degenerate [Zuckerman & Parkes, 1932] . In such cases, investigation might show that the number of follicles which take part in the pre-ovulatory burst of growth, and all except one of which degenerates, is sufficient to weight an analysis of the numbers of healthy and atretic follicles immediately after ovulation. SUMMARY 1. The total numbers of healthy and atretic oocytes in the ovaries of thirty-six rats from nine litters ranging from 60 to 262 days of age were counted and classified into six groups according to stage of development.
2. Three to five oestrous cycles were followed by daily vaginal smears before the removal of the ovaries, and the operations were carried out at known stages of the cycle.
3. Statistical analysis of the results showed that age and litter-relationship influence the total number of oocytes to an extent which completely overshadows any influence on the total count which might be exercised by the oestrous rhythm.
4. An attempt was also made to differentiate atretic from normal follicles, replicate counts being made on fourteen specimens. These emphasized the importance of the subjective factor in the recognition of ovular degeneration, and showed that the diagnosis of atresia is far from certain. 
